In-depth proteome analysis reveals multiple pathways involved in tomato SlMPK1-mediated high-temperature responses.
High temperature (HT) is one of the major environmental factors which limits plant growth and yield. The mitogen-activated protein kinase (MAPK) plays vital roles in environmental stress responses. However, the mechanisms triggered by MAPKs in plants in response to HT are still extremely limited. In this study, the proteomic data of differences between SlMPK1 RNA-interference mutant (SlMPK1i) and wild type and of tomato (Solanum lycopersicum) plants under HT stress using isobaric tags for relative and absolute quantitation (iTRAQ) was re-analyzed in depth. In total, 168 differently expressed proteins (DEPs) were identified in response to HT stress, including 38 DEPs only found in wild type, and 84 DEPs specifically observed in SlMPK1i after HT treatment. The majority of higher expression of 84 DEPs were annotated into photosynthesis, oxidation-reduction process, protein folding, translation, proteolysis, stress response, and amino acid biosynthetic process. More importantly, SlMPK1-mediated photosynthesis was confirmed by the physiological characterization of SlMPK1i with a higher level of photosynthetic capacity under HT stress. Overall, the results reveal a set of potential candidate proteins helping to further understand the intricate regulatory network regulated by SlMPK1 in response to HT.